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1 . The art rejections are maintained. 

2. The 112 claim rejections are considered moot in view of claim cancellation. As 
pointed out by Applicants, support for the amendment to claims 1 , 42, 43, 46 and 47 
is found at page 27 and figure 2 of the present specification. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-11, 13-15, 30, 32, 34, 36, 37, 42, 44 and 45 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Miwa et al (US 4,851 ,304) in view of Koshany et 
al (US 6,183,898) substantially as set forth in the 09/08/2004 Office Action. With 
regard to newly added claims 42-45, Miwa teaches the binder can be polyvinyl 
alcohol, polyester, polyacrylamide (column 7, lines 25-27). Miwa teaches the binder 
present in the amount from 5 to 30% by weight based on the total weight of the 
carbon fiber mat (column 7, lines 38-40) within the claimed range. Miwa teaches that 
the binder diluted with the solvent is attached to the carbon fibers by spraying. It 
appears that Miwa uses the same technique to attach the binders to the carbon 
fibers as Applicants. Therefore, it is not seen that the binder could not have been 
present discontinuously as particles on the surface of the fibers as the same 
technique how to apply the binder to the fiber mat is employed. In accordance with 
the process disclosed in the Miwa invention, the carbonaceous fiber mat comprises 
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the carbonaceous fibers bonded to each other with the binder wherein the binder is 
present discontinuously as particles on the surface of the fibers and the 
carbonaceous fiber further are coated to a greater and more uniform degree with a 
carbonizable resin since Miwa applies the resin to the fibers by dipping the fibers 
into the solution of the resin. Since the claims are completely silent as to the 
composition of the binder or what is made of the binder, the fiber sheet of Miwa does 
disclose discontinuous point contact of a binder at only some part of the surfaces of 
the fiber sheet in addition to the coating of the carbonizable resin on the surface of 
the fibers. 

5. Claims 38 and 39 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Miwa et al (US 4,851 ,304) and Koshany et al (US 6,183,898), as applied to claim 1 
above, further in view of Schultz (US 3,960,601) substantially as set forth in the 
09/08/2004 Office Action. 

6. Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over Miwa et al 
(US 4,851 ,304) and Koshany et al (US 6,183,898), as applied to claim 1 above, 
further in view of Kato (US 6,127,059) substantially as set forth in the 09/08/2004 
Office Action. 

7. Claims 46 and 47 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Miwa et al (US 4,851 ,304) in view of Koshany et al (US 6,183,898) as applied to 
claim 1 above, further in view of Tajiri et al (US 5,648,027). Miwa does not 
specifically disclose the particle size of the polyvinyl alcohol. Tajiri, however, teaches 
a porous carbonaceous material comprising a polyvinyl alcohol having a particle size 
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from 0.1 to 500 microns within the claimed range (column 8, lines 60-63). Therefore, 
it would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use the polyvinyl alcohol having a particle size instantly 
claimed motivated by the desire to obtain the carbonaceous sheet with desired pore 
size, thus improving mechanical properties. 
8. Claims 1-11,13-15, 30, 32, 34, 36-38, and 42-47 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Tajiri et al (US 5,648,027) in view of Koshany et 
al (US 6,183,898). Tajiri teaches a porous carbonaceous material omprising a 
carbonaceous fibers bonded to one another with a phenolic resin in an amount of 
28% by weight (table 2, example 9). The organic granular material of Tajiri also 
corresponds to Applicant's binder as well and present in amount of 7% by weight 
(table 2, example 9). The phenolic resin applied to the carbon fibers is in the form of 
dispersion in accordance with the process as described in the Tajiri invention, 
therefore, it is not seen that the phenolic binder could not have been present 
discontinuously as particles on the fiber surface as the same technique is used. 
Tajiri teaches the phenolic resin present in the particulate form with a particle size 
from 50 to 300 microns (column 8, lines 60-65). Tajiri teaches the carbonaceous 
fiber being randomly oriented and having a fiber diameter of 5 to 50 microns within 
the claimed range (column 6, lines 5-10). Tajiri teaches the porous substrate having 
a thickness, air permeability and resistivity within the claimed ranges (table 1 , 
column 9, lines 45-47). Tajiri does not specifically teach a basic weight of the 
carbonaceous fiber. Therefore, it is necessary and thus obvious for the skilled 
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artisan to look to the prior art for the suitable basic weight of the carbonaceous fiber. 
Koschany teaches a porous gas diffusion electrode comprising carbonized fiber with 
a basic weight less than 1 50 g/m2 within the claimed range (column 2, lines 43-55). 
Such is also taught by Koschany to provide the lightweight electrode having desired 
open porosity, which is important to the expectation of successfully practicing the 
invention of Miwa and thus suggesting the modification. In the absence of 
unexpected results, it would have been obvious to one having ordinary skill in the art 
at the time the invention was made to employ the carbonized fiber with a basic 
weight instantly claimed, motivated by the desire to provide the lightweight electrode 
having desired open porosity. 

Tajiri does not specifically teach the carbonaceous fibers in the form of woven 
fabrics. Koschany teaches a porous gas diffusion electrode comprising carbonized 
fiber in the form of woven fabrics (column 2, line 40). Therefore, it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to 
employ the carbonized fibers in the form of woven fabrics because such is an 
intended use of the material and Koschany provides necessary details to practice 
the invention of Tajiri. 

Tajiri as modified by Koschany does not specifically teach the bending 
resistance and degree of fluffing of the carbonaceous fiber sheet. However, it 
appears that the porous carbonaceous material of Tajiri as modified by Koschany is 
made of the materials having the same composition as the conductive carbonaceous 
fiber sheet of Applicants. Further, in the Tajiri invention, the phenolic thermosetting 
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particles are applied to the carbon fibers in the form of dispersion. This is exactly 
how Applicants do to attach the binder to the carbonaceous fibers. The resulting 
conductive carbonaceous fiber sheet has the thickness, basic weight, gas 
permeability and resistivity within the claimed ranges. Since the composition, 
thickness, basic weight and resistivity altogether dictate a bending resistance and 
degree of fluffing of the conductive carbonaceous fiber sheet, it is not seen that the 
bending resistance and degree of fluffing would have been outside the claimed 
range when the thickness, basic weight and resisitivity are within the claimed ranges 
and the two articles are formed from the same composition. 
9. Claim 39 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tajiri et al 
(US 5,648,027) and Koshany et al (US 6,183,898), as applied to claim 1 above, 
further in view of Schultz (US 3,960,601 ). Tajiri is silent as to the axial orientation of 
the carbonized fibers. Schulz, however, the fuel cell electrode produced from highly 
oriented carbonaceous fibers to have higher thermal stability and electrical 
conductance (column 1 1 , lines 65-68), which is important to the expectation of 
successfully practicing the invention of Tajiri, thus suggesting the modification. 
Therefore, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to employ the highly oriented carbonized fiber as 
taught in the Schulz reference for the randomly dispersed carbonized fiber, 
motivated by the desire to provide the electrode having higher thermal stability and 
electrical conductance. 
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10. Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tajiri et al 
(US 5,648,027) and Koshany et al (US 6,183,898), as applied to claim 1 above, 
further in view of Kato (US 6,127,059). Tajiri is silent as to the carbonized fibers 
made from twisted yarns. Kato, however, teaches a gas diffusion layer for a solid 
polymer electrolyte fuel cell comprising carbonaceous fibers formed from twisted 
yarns (column 3, lines 40-45). Kato also discloses that carbon fiber woven cloth and 
carbonized fibers are equivalent fibers for use in fuel cell electrodes. Therefore, it 
would have been obvious to one having ordinary skill in the art at the time the 
invention was made to employ the carbon fiber woven cloth for the randomly 
dispersed carbonized fiber of the Tajiri invention since these two fibers have been 
shown in the art to recognized equivalent fibers for use in fuel cell electrodes. 

Response to Arguments 

1 1 .The art rejections over Miwa in view of several references are maintained for the 
following reasons. Applicants argue that Miwa does not teach or suggest a 
carbonaceous fiber mat wherein the binder is present discontinuously as particles on 
the surface of the fibers. The examiner disagrees. Applicants' attention is directed to 
column 7, lines 35-52 of the Miwa reference where the carbon fiber mat is made 
prior to impregnating with a carbonizable resin. Miwa teaches the binder can be 
polyvinyl alcohol, polyester, polyacrylamide (column 7, lines 25-27). Miwa teaches 
that the binder diluted with the solvent is attached to the carbon fibers by spraying. It 
appears that Miwa uses the same technique to attach the binders to the carbon 
fibers as Applicants. Therefore, it is not seen that the binder could not have been 
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present discontinuously as particles on the surface of the fibers as the same 
technique how to apply the binder to the fiber mat is employed. In accordance with 
the process disclosed in the Miwa invention, the carbonaceous fiber mat comprises 
the carbonaceous fibers bonded to each other with the binder wherein the binder is 
present discontinuously as particles on the surface of the fibers and the 
carbonaceous fiber further are coated to a greater and more uniform degree with a 
carbonizable resin since Miwa applies the resin to the fibers by dipping the fibers 
into the solution of the resin. Since the claims are completely silent as to the 
composition of the binder or what is made of the binder, the fiber sheet of Miwa does 
disclose discontinuous point contact of a binder at only some part of the surfaces of 
the fiber sheet in addition to the coating of the carbonizable resin on the surface of 
the fibers. 

Conclusion 

12. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hai Vo whose telephone number is (571) 272-1485. 
The examiner can normally be reached on M,T,Th, F, 7:00-4:30 and on alternating 
Wednesdays. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Terrel Morris can be reached on (571) 272-1478. The fax 
phone number for the organization where this application or proceeding is assigned 
is 703-872-9306. 
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